. Bond lengths (A) and angles (°) Pd-C1 2.296 (4) CI-Pd-S 95.0 Pd-S 2.327 (4) Pd-S-C(4) 112.4 S-C(4) 1.790 (17 mation, the region containing the N, C(3), C(4) and O atoms being approximately planar. The S atom is (1) axially coordinated. This is unusual in that S is usually (5) found to coordinate equatorially, in contrast to Se in (11) (14) which the axial isomer predominates (Barnes, Hunter (16) & Lown, 1977) . (14) The molecular geometry is given in Table 2 , and the (13) bond lengths and angles agree with literature values for (12) (9) similar thiomorpholin-3-one complexes. (8) (5) References
Pd through the N atom while de Filippo & Preti (1969) proposed coordination through S. Coordination via the O atom was not indicated. (2), D c = 2.015 (7) g cm -3. The structure was refined to R = 0.074 for 420 unique non-zero reflexions. The S atom is bonded equatorially to Pd, which has a trans square-planar configuration. refined by least squares from the 20 angles measured on the diffractometer for 12 reflexions. The structure was solved by Patterson methods and refinement was by block-diagonal least squares, minimizing ~ (wA 2) : ~ [w(KIFol --IFcl)2]. Scattering factors were obtained from f = A exp(--ax 2) + B exp(-bx 2) + C (Forsyth & Wells, 1959) . The nonhydrogen atoms were refined with anisotropic thermal parameters while the H atoms were placed at fixed calculated positions. The final R was 0.074 for 420 unique non-zero reflexions. The final parameters are listed in Table 1 .~ Discussion. Infrared investigations (Wilkinson, 1970) suggested that the thioxane ligands were in the trans square-planar configuration about the Pd ion and were S-bonded to the Pd. Bonding to the Pd via the O atom was not favoured. Fig. 1. The (001) projection showing the atom labelling. Fig. 1 verifies that the ligand is in the trans squareplanar configuration with the S atom equatorially bonded to the Pd. The thioxane ligands are in the chair conformation. The best plane through the Pd, Cl and S atoms makes an angle of 83.7 ° with the best plane through the four C atoms. The complete molecular geometry of the structure is shown in Table 2 . The bond lengths and angles agree with the published values for other thioxane complexes.
Part of the reason for undertaking this study was to determine the relative Lewis basicity of N, S and O towards the Pd n ion as Lewis acid. This, and the preceding two structural reports (Fowler & Griffiths, 1978a,b) have shown that coordination occurs via the S atom in the thioxane and thiomorpholinone compounds, and via the N atom for thiomorpholine. The modes of coordination in thiomorpholinone and thioxane compounds follow the HSAB principle (Pearson, 1963) and are in agreement with other structure determinations for complexes of thiomorpholin-3-one and thioxane with (2) 1.452 (15) C(1)-C(2)-O 109.7 (11) C(I)-C(2) 1.543 (19) S-C(1)-C(2) 111.7 (9) C(1)-S 1.790 (12) C(I)-S-C(3) 98.2 (6) Pd-S-C(1) 112.9 (4) soft Lewis acid ions (McEwen & Sim, 1967; Barnes, Hunter & Lown, 1977; Cannas, Carta, de Filippo, Marongiu & Trogu, 1974) . The mode of coordination via N in thiomorpholine confirms the predictions of Allen, Johnson, Rosevear & Wilkinson (1970) but, from the HSAB principle, coordination via S would be expected since Pd n is classed as a soft Lewis acid. Thiomorpholine is known to form bridged species with simultaneous coordination via S and N to the Pd n ion (Allen et al., 1970) and thus it may be that there is little energy difference between the two modes of coordination, but in the absence of thermochemical data the question remains open. It is also known that addition of bulky alkyl substituents to a hard Lewis base has the effect of softening the donor atom (Jorgenson, 1964) and thus N in a heterocyclic ring may be softened sufficiently to act as a better Lewis base than S for the Pd n ion.
The order of Lewis basicity of the three types of donor atom used has been shown to be N > S > O for dichloropalladium(II) as Lewis acid.
